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DISCLAIMER

The views, opinions and findings in this report are those of the
author and should not be construed as official Department of the Army

position, policy or decision unless so designated by other authorized

documents.

ABSTRACT

This paper addresses the relationship between mental aptitude of
individual tank crewmen and tank crew gunnery performance.

Additionally, the study uses combat simulation to establish
correlations between battle results and individual tank nrewmen

mental a-titude . The findings suggest a strong relationship between

soldier mental aptitude and battle results and highlight the need for

the U.S. Army to recruit high-quality personnel.
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-"The Lord said to Gideon: 'The people who are with you are too many for me

to give Midian into their hands'... 'whoever is afraid and trembling, let 
him

return and depart"... "then the Lord said to Gideon: 'the people are still

too many. Bring them down to the water and I will test them for you

there'... 'I will deliver you with the 300 men'... 'and will give the

Midianites into your hand."
Judges 7:1-7 (RSV)
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THE GIDEON CRITERION: THE EFFECTS OF SELECTION CRITERIA
ON SOLDIER CAPABILITIES AND BATTLE RESULTS

THE PROBLEM

The relationship between soldier aptitude as measured by paper/pencil tests
and weapons performance/battle results is the subject of considerable
research and controversy. With the revelation that the U.S. Army inducted
almost 50 percent mental category (MC) IV (eligible applicants who score
less than 31 on the Armed Forces Qualification Test) recruits in FY 80,
there has been increased concern about the effects that this large number of
MC IV personnel will have on the combat performance of U.S. units. There
have been many complex combat simulations performed that clearly establish
that battle outcomes can be affected by changes in weapons system
performance. To date, however, links between weapon system performance and
soldier aptitudes have been less clearly defined.

The objective of this study is to determine if a statistically significant
correlation between battle results and soldier aptitude exists. First, the
correlation between mental aptitudes of soldiers (tank crewmen) and weapon
system (tank) performance is determined. Then, using combat simulations,
the effect of soldier aptitudes on battle results is demonstrated. This
memorandum provides information on the study data, the analytical
methodologies used in the study, and presents the results and conclusions
derived from the analysis and combat simulations.

THE DATA

The data used in this analysis are the firing results from the 1981 Canadian
Army Trophy (CAT) Competition held at Grafenwoehr, FRG in June 1981. The
competition involved six NATO nations competing for a tank gunnery trophy
donated by the Canadian Army in 1963. Each nation sent teams selected from
operational tank battalions stationed in central Europe. Each national team
consisted of five three-tank platoons that were required to negotiate a
difficult battle run course.

The major reason USAREC selected the CAT competition as a source for study
data was to avoid a classic problem in behavioral research, that is,
restriction in the range of the test variables. Armed Forces Qualification
Test (AFQT) percentile scores of participating crewmen ranged from 14 (MC V)
to 93 (MC I), and crew performance ranged from poor to outstanding. With
these ranges in the data, it was possible to establish valid correlations
between individual crewman aptitude and crew performance.

Additionally, all crewmen had been intensely trained and were highly
motivated. They were scored and judged under a rigid, uniform standard.
Also, each nation was restricted in the amount of time and ammunition that
could be expended in training each platoon. No main gun practice was
allowed after 8 May 1981. As the competition took place June 15-19, 1981,
the study is, in some ways, a measure of the retention of crew gunnery
skills, also a valid concern in battle circumstances.
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Finally, the competition provides a large data base. If all nations support

the research, 90 sets of crew data would be available. Som problems do
1 exist in attempting to correlate the other NATO participants' aptitude test-.

scores to our AFQT score. Since this memorandum is concerned only with the

performance of U.S. crews, those problems will not be addressed until the
final study report is published. The advantages of the large data set are
obvious, however.

THE ANALYSIS

Introduction

This section covers the disaggregatiot of firing results into data that
could be analyzed, lists the relationships that were explored, and provides
the results of r'ilationshins found to be silnificant.

The '.S. Seventh Army Traini.. Command (7ATC) was responsible for hosting 2
the CAT competition at Grafenwoehr Training Area. As part of their efforts
to support the competition, six video tapes were made of each platoon battle
run. Four cameras covered the downrange target area and two covered the
firing tanks. USAREC obtained from 7ATC a set of the tapes and scoring
sheets for each platoon.

The C4T scoring is aggregated into platoon results; no record is made of
individual tank efforts. However, using the official scoresheets and the
video tapes, it was possible to produce an accurate record of each crew's
performance. The 21 performance variables computed for each tank crew are
listed in table 1.

Table I. Tank performance variables and abbreviations

Variable Abbreviation

i. Percentage 1st round hits FIR
2. Percentage 2d round hits P2R
3. Percentage 3d round hits P3R
4. Percentage total hits PT

5. Percerntage Ist round hits on moving targets PlIMT
- - 6. Percentage total hiti on moving targets PMT

7. Percentage 1st round hits fired on the move FIRS
8. Percentage total hits fired on the move PS

2dPrcnag i round hits at rangeYL 1600 m 2IR16 *
1 0. Percentage 2d round hits at range.- 1600 P2RI6
11. Percentage total hits at rangesL 1600 m F716
12. Percentage lit round hits at ranges ( 1600 m PlLT16

. 13. Percentage 2d round hits at ranges ot 1600 a P2LTI6

S14. Man time to fire lst round MTIR
15. Mean time between rounds KrBR
16. Minimum opening time MINOT
17. Maximum opening time MAXOP

- 18. ?inimua time between targets MINBTI "19. Maximum time between targets MAXBT
20. Total hits TOTHIT21. Point score SCORE

2



Other data obtained for this analysis were the U.S. Army Enlisted Master
File (rMF) tntries and the results of the pre-competition physical
examinations administered to the U.S. team.

Objective

The objective of t'.e anai;sis was to correlate the AFqT scores and physical
exam findings (color blindiess, vision acuity, etc.) of individual crewmen
to tank performance. The AFQ: composite was chosen because other NATO

[ nations can produce a similar composite for their crewmen. Renormed AFQT
scores* were used for all enlisted U.S. crewmen (officer AFQT scores are not
available). All AFQT scores and physical results are, of course,
restricted, but crew performance summaries can be found in appendix A.

A further explanation of the SCORE variable is required. As stated earlier,
only platoon scores were computed during the competition. Hogiever, using
the crew firing results compiled from the TV tapes, the scoring rules for
the CAT competition could be applied to each tanK. The scoring procedure
awards 500 point- for each nain gun hit and 0 to 500 points for "time to
hit", on a scaie from 1 to 40 seconds (i second - 500 points; 40 - 0
points). This scoring method was applied to each crew. Because the SCORE
vzriable represents an accurate appraisal of total crew performance, (i.e.,
it measures the crew's ability to hit targets quickly), it seems appropriate
to begin investigating relationships between the vaciables using SCORE as
the response variable.

.Results

To better understand the relationships between the variables, it is best to

begin with a look at the plot of tank commander's (TC) AFQ' versus SCORE.
The original hypothesis was that the TC and gunuer's (GR) AFQT score would
correlate the highest with SCORE. A plot of TC AFQT and SCORE is shown in
figure 1.

A linear relationship exists and it can be observed that all crews with TC
* AFQT's greater than 65 scored high, while those with TC AFQT below 30 scored

low. Crews with TC AFQ7 percentiles between these ranges had mixed
results. Table 2 ccntains the results of a linear regression of the 15 data
points.

! Table 2. TC AFQ7 regressed against SCORE (15 ooservations)

F Test

Slope Interce t Correlation R2 KSE Significance )
35.59 1704.25 .59 .35 1729070 6.89 (.01)

Because the people tested with the Armed Services Vocational Aptitude
Battery tests 5, 6, and 7 administered between 1976 and 1980 were found to
score higher than people with same aptitudeR scored on previous versions of

the testa, the results were subsequently renormed to provide correct
scores. In all cases the renorming lowered the original AFQT score and
thterefore, the assigned mental category of soldiurs wiho took ASVAB 5, b, aud
7.

3
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There are two observations with fairly large residuals; 9 and 14. Those
observations are in the middle range (MC III) of the AFQT data. A regression .
with these points deleted shows that, while the intercept and slope of the

rwgression line hardly change, the MSE of the equation is reduced by 40

percent and the R2 is increased by 57 percent. These statistics indicate

that these two points contribute heavily to the variance within the daae.4 There are, an well, reamons to believe that these points are atypical
observations (discussed in appendix B). A third regresiion was run using only

4 nine data points, the three below AFQT 30 and the six above AFQT 65.I
The regression line from these points almost duplicates the second equation,
indicating that the relationship between variablev is most strongly influenced
by these nine observations.

Therefore. while analysis was conducted on both the 15 and 13 observation data
sets (plus some smaller subsets), the 13 observations are believed to provide

better estimates of the functional relationshlps between the variables.

Table 3 shows that when usi.g the smaller data set, only the precision
(confidence interval&) of the estimates of the variable SCORE are improved,
while only a minor change takes place in the coefficient values.

Table 3. TC AFQT regressed against SCORE (15, 13 anJ 9 observations)

No. of F Test
Obsv S Intercept Correlation R2 MSE Significance (.-%)

15 35.59 1704.25 .59 .35 1729070 6.89 (.01)
j 13 38.25 1535.63 .74 .55 1029954 13.23 (.001)

9 38.9 1508.66 .74 .54 1545983 8.27 (.05)

The correlation matrices for TC, CR and loader (LR) AFQT scores with all 21
variables are in appendix C. With one exception, the only significantI relationships found to exist were with TC AFQT scores. The GR AFQT was foutd
to be correlated with variables PS and PIRS. Otherwise, the TC APQT domLnater

the variance between crew performance.

The eight variables found to have the highest correlations with TC AFT are
listed in table 4.

i .Table 4. Variables highly correlated with TC AFQT

P Test
Variable Slo__e Intercept Correlation Significance (.)FL J PlR .3839 36.83 .bl 6.46 (.05)
P2R .84 - 6.78 .48 2.65 (.10)

.4963 28.27 .67 9.31 (.01)

4PlR16 .647b 4.81 .44 2.66 (.10)
MINT -.0911 12.85 -.47 3.14 (.10)

PlLT16 .2015 54.93 .44 2.65 (.10)
TOTHIT .0522 2.05 .77 15.92 (.001)

SCORE 38.28 1535.63 .74 13.23 (.001)

Other combinations of crew AFQT scores were explored to sea if stronger

correlations existed. Regression equation using Independent variables

both TC and GR AFQT scores, the mean of the OR anQ %; APQT, and a veighted

average of their scores failed to produce results better than those in table

4. However, a log-linear equation of the TC AFQT did produce superior result

for some variables. Those are listed in table 5.



Table 5. Variables higily correlated with TC AFQT, log-linear form (13
, , observations)9- i 

F Test

Variable S Intercept Correlation Significance ;,&4)

'l--n (PiR) ..2918 2.89 .61 6.59 (.05)
in (PT) .4245 2.31 .68 - 9 .66 (.05
ln (TOTHIT) .5171 -.4658 .82 23.29 (.001)
in (SCORE) .5019 6.19 .80 20.23 (.001)

This result indicates that the relationships for some variables may be
slightly non-linear. This possibility needs to be explored with larger data
sets. TC age and ability to bench preos his body weight (taken from the
physical exam data) ware found to be insignificant predictors.

Conclusions of the Analysis

The conclusions can be simply stated. The tank commander dominated the
performance of his tank in the NATO 1981 CAT tank gunnery competitions. His
ability, as measured by AFQT, provided an accurate, statistically
significant predictor of the gunnery performance of his tank. TC with h.gh
aptitude compensated (apparently) for GR with low aptitude while GR with
high aptitude could not compensate for TC with low atitude. The conclusion
is intuitively appealing; the performance of a crew is highly correlated to
the aptitude of their leader. However, it is acknowledged that the strength
of the conclusion is weakened by the small sample size.

l This finding should not be interpreted to mean that no relationships exist
L 1between the mental ability of the other crew members and the combat

effectiveness of the tank. When considering the total tank combat
effectivess, (maintenance, communications, tactics) statistically
significant relationships could exist between the aptitude of all crew
members and tank performance.

TANK BATTLE SIMfULATION (BATTLE SIM)

-i Introduction

Although the analysis shows a relationship between TC AFQT and tank gunnery
performance, it is nacessary to dezonstratc the effect of aptitude
differences on combat effectiveness of the tank crews. As previously
stated, many skills in addition to tank gunnery contribute to the combati.effectiveness of tanks. in this study, combat effectiveness will bem
measured by the number of opposing vehicles killed by the crew in a combat1 simulation. Also, it is assumed that the crews perform their jobs at the
standard effectiveness levels used in most of our war games and analyses,
with one exception. for each simulation, tanks are commanded by snlIdiers
with either high, standard, or low aptitude as measured by AFQT. Therefore,
the simulation results provide an estimate of the differences in battle
result3 attributable to the TC mental aptitude and provide insights and

answers to the following questions:

o Is there a significant difference in combat effectiveness of a tank
platoon with all MC II tank comanders and a tank platoon with all MC IV
tank commanders?

o What increases in effectiveness can be expected by increasing the TC
aptitudes to CAT MC I?

V 6



0 Is the relationship between aptitude and battle results_ linear or-,' ~ ~~~o-linear? ...

[ o In short, should there be a Gideon Criterion", that is, a practical

Simulation Exrimental Design

To answer these questions, a simple combat simulation was construnted using --

the General Purpose Simulation System (GSS). The major assuzmptions
incorporated in this model are discussed in appendix D. The 0755 code is
listed in appendix E.

Essentially, the simulation portrays a Blue platoon of 5 tanks defending
against a Red motorized rifle battalion (reinforced). Only direct-fire
weapons are simulated; no artillery or infantry action is included. The
simulation allows the Blue tanks to engage with main guns and the Red, in
turn, to engage the Slue tanks with main guns and SMP-mounced SaggerI, anti-tank missiles.

To conduct the simulation, the levels of Blue and Red performance had to be
established. From the previous analysis, it va determined that a Blue TC
must have an AFQT score of 83 (MC 1I) for the Blue tanks to perform at the
standard level of effectiveness used in our war games and simulations. This
level of blue performance was considered "base lovel" or "spezification"
(SPEC). PerformLnce levels for TC with AFQT of 95 £ .) and 25(LOW) were the
other tvo Blue levels of performance used in the analysis. Additionally,
two levels of Red performance were assumed, one at specifica ion (SPEC) and
another at a level equivalent to our HC IV TC performance. The Red levels
were included to test the effect of degradation of Red performance on the
battle outcomes. There is no dJat to cupport neie two Red levels. However,
it is possible we may be overestimating the abilities of crewmen in Red tank
forces. Of course, the level of Red aptitudes is a factor we cannot
control,and estimates of Red performance should continue to be based on best
available intelligence data. Three repetitions of the simulation were run
for each combination of factors, mAking for a total of 18 repetitions.

Results of the Tank Battles

Table 6 contains the results of the number of mobility/firepower kills
achieved by a Blue platoon (B(P and tank kills combined) and the results of
the number of Blue tanks killed by the Red. Notice that when the Blue
platoon is at SPEC (TC a MC 11), the exchange ratio is 7.45 led to 1 Ilue.
If the Blue platoon is at LOW (TC a MC IV), the mean exchange ratio is only
1.33 to 1, an 82 percent degradation in performance, as shovn in figure 2.
If the ted level is reduced to LOW while the Blue 4a aintained at SPEC, the
exchange ratio is 11.5 led to 1 U.S. Table 7 displays the ANOVA for the
Bluo kills while table 8 displays the results of Tukey's pairwise
comparison of cell means. The results in tables 7 and 8 show that the most

7 1
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significant factor in affecting the battle outcome is Blue performance.
While there is no statistical difference between the HI and SPEC levels of
Blue performance, the difference between thesd levels and LOW is dramatic.
Table 9 shows that the number of Red kills on the Blue platoon is
-independent of both Red and Blue performance levels. Figure 3 shows a plot
of TC AFQT against the mean M/F kills (3 simulations) for 6 TC APQT level.
The plot demonstrates a nonlinear relationship between these variables and
that a diminishing returns effect is probably occurring around an APQT score
of 65 (MC 11).

Discussion of the Battle Result.

The results indicate that, under the conditions assumed in the simulation,
tank platoons with MC I and MC II tank commanders stand a good chance of
destroying, or at least decimating, an attacking Soviet MR battalion; tank
platoons with CAT IV commanders will likely be destroyed, leaving the Soviet
formation intact. While BATTLE SIM results show no advantage from
increasing TC aptitude from MC II to MC I, they demonstrate an astounding
increase in effectiveness that can be expected when MC IV commanders are
replaced by MC II comanders. The results suggest that the outcome of tank
battles could hinge more on the quality of people than on material, and that
efforts to recruit high aptitude soldiers may have a greater return in
combat effectiveness than equivalent resources spent on hardware.

Persons who would argue that more or better training can make up for
aptitude deficiencies are reminded that the crews participating in the CAT
competition ere probably the most intensively trained tank crows in the
U.S. Army in 1981. No tank battalion under normal circumstances can begin
to approach the intensity and thoroughness of training given these crewmen:
time, ;-ange, and ammunition resources are just not there. We must consider
these zrevs, then, to represent the upper range of U.S. tank crew
performance (at the current time) and, therefore, the results of the battle

simulations a "best" case.

Conclusions

This study has dnmonstrated that a significant relationship exists between
tank comander AFQT end the performance of his tank. Additionally, a
significant relationship between TC AFQT and expected matle results has
been established. It suggests that a "Gideon Criterion," (perhaps an AFQT
score equal to or greater than 65) for tank commanders could dramatically
improve the combat effectiveness of the tank force. As a minimum, it is

* apparent that HC IV tank commanders can cause serious degradation of the
effectiveness of tank units. Although the cost and difficulty of recruiting
personnel with higher mental aptitude is significant, the consequences of
not recruiting them could be more significant. If our efforts "to train to
fight and win outnumbered" are to be taken seriously, the manpower quality
of our tank force must be improved.

.8



-IM

-- m -im
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TabLe 6. Results of the battle simulations

Blue H/F* Kills Red M/F Kills 7 -1
on Attackig Red on Defending Blue

Blue Blue
Red SPEC HI 10W Yi.. Q PT-r HI u : .

17 31 2 5 4 5
24(82) 33(81) 9(20) 183 5(11) 4(13) 5(15) 39

SPEC 41 17 9 1 5 5

LOW 37 37 30 3 3 4
26(104) 26(96) 34(98) 298 5(9) 5(13) 3(10) 32
41 33 34 1 5 3

Y.j. 186 177 118 481 20 26 25 71
uY."Y y..

~, 4 *Mobility/Firepower

Table 7. Analysis of variance for blue kills

Source DF SS MS FO

Blue 2 454.78 227.39 6.93*
Red 1 738.72 734.72 22.39*
Blue(Red) 2 394.44 198.72 6,06***
Error 12 393.67 32.8

TOTAL: 17

* Significant at .01 level.
*** Signficant at .05 level.

r- .1



Table 8. Poirvise comparison of cell staafswe Cl*

3e/ -- + SpI-pe +/82!c ______

s-- pec/~- 2 2.6 7 .3 ~-1.6

- 0.6 5.3 5.6 26*k

+1-.7 5 25.4A**Iic/pe .3 20.7**

+/Spec -20.4**

-/Spec

*HIG4 +

Table 9. Analysis of v. riance for Red kills

Source DF S5 MS

Blue 2 3.445 1.772 .911

Red 1 2.722 2.722 1-4'4

Blue(Red) 2 2.111 2.055 .5

Error 12 22.667 1.889

Total: 17
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APPENDIX A - DATA SUMARIES

Table A-i. Summary of 1981 U.S. CAT crew performance

NATION PMiOOiM Mv MYC MYWI~t INVCWN Kllt KVIO'PVFIIP', KIWIVT l,[1

FIRST 1O1=e NITS UM NAMl, NITS 1141111IOA ITS TOTAL IWAIS.  IT woo1 Slab
WIVIK T5FUTS

Us I 62 0 9 30 20 23 100
15 1 29 0 9999 22 9 9 100
vs IC 44 0 9 40 9 9999 100
U5 2* 0 9999 5 0 0 0
Is 2 so 0 - 44 33 so so
15 2 C 42 too 9991 00 100 99
us 3A 57 33 so9 to too 100
us 3 44 100 99 500 50 0
us 2C 77 100 s9 0 0 0 2o
M5 4* a0 99999 40 0 0 99
is 4 57 0 9999 0 0 0 0
15 4 C P 9999 099 too
u 5* 75 200 9to 78 100 100 50
(a 53 23 0 9 20 0 0 0
Is SC 100 999 In to to o 0

pocort PDICWI FEIIK 3M I W TIMlE ICO 711C P14". FAtl RII II

FIRST MA FIRST MM SE 1 PMi TOTAL W rIRST RC IMM ETuDe ROW. iIrM M N Till K
S7I > lIMO I11E5 a) 16)00E"TIMS a) 1500TE lip[ TI0

100 25 0 I? 20 11 6 13 9
100 0 0 0 19 23 6 35 5
100 0 0 0 17 1 7 37 9

0 0 9 0 13 23 7 27 2
0 30 0 33 13 9 4 31 5

9999 33 100 so 10 12 5 17 3
10 0 9999 0 1I 9 7 16 23

0 0 9999 0 7 9 5 5 6
100 too 100 100 15 11 4 33 1

9999 s0 9999 50 9 9 7 10 11
0 47 9 47 9 7 5 13 11

100 200 IO 3 9 5 I0 6
50 00 99 200 Is 9 6 38 4
0 25 0 20 13 13 7 20 I
00 999 2 14 10 5 31 9

iUm FEI M I! 1R 1 107. L "I
t12 K1WN FIRST RW S PM OJ 1 II NITS

ME C I (11709 100 IVIRS

12 .7 0 I 3 2476
16 5 999 1 2 1445
29 47 999 I 4
R 63 0 1 5 3294
9 30 9999 4 3613
13 so 9 4 4130
23 44 33 5 279
16 57 100 1 5 3432
12 7 9999
17 67 9999 3 2393
12 30 0 1 4 3029
9 999 1 1 4372
10 67 100 1 7 13
7 33 0 2 2 1410
21 k 200 2 1 1 47
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Table A-2. Summary of U.S. statistics, 
15 observations

~m im.E EM 56 kV S

MVl 54. 1= ~ .25 I 2
MYI .1 . 15
PLATOON 3.00o0 1.4039

MOD0 .00
.0000 o. I'

PIN 57.200 18.6119 15

41.000 ".392 13
Pt 5.I0 22.2075 15

41.9147 45.6318 12

PIT 44.417 45.1411 12

PS 53.642 47.737 13
Prs S3Jd- 47.7037 13

Plitt, 43 3 41.1160 I5

P216 3.5714 *.7ft 7

p116 42.4"17 41.594 15
WINt 12,133 3,5W7 15

KTN 12.3077 5,223 13
5.347 1.245V 15

22.2 11.1026 15

lawT 6.9=D 5.=2 is

ISII 13.0000 4.6m9 15

PILTI 43.667 14.5496 15

IPT16 41.42 49.097 8.
HUThIT 4.9= 2.M2 15

SCtK 340.4447 1567.4M75 15

I Table A-3. Summary of U.S. statistics, 13 observations

.viille m A stadard dV caw$

aVt 54.9221 27.902 13

nattoo .0wl 0. 13

Platans 2.1w4 1.4632 13

job .00 .000 13
a .0000 0. 13

pe57.9=31 17.56"4 13
p2t 3.3cu 49.0352 1

t 5.-s 20.5167 13

nt 30.3000 45.561 t0

plot S.300M 44. 10

ps 54.54 47.1940 11

Otir 54.561 47. 940 11

vll6 40.340 40.259 13

Or16 20.0000 44.7214 5

ON V6.7692 41.1363 13
stir 1MOW4 3. 4 13

atb 12.3M SAM792 11

miet 59.2 1. 05 13

"m 21.9231 11.540 13

mit 7.112 5.31 13

m t 14.4615 4.93" 13

Ptlti, 44.000 12.7214 13

Ft2tt4 4.3714 10.4112 7

tothit 4.9221 l.13 13

Stot M0,0 I42,20 13

A-.
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APPENDIX B

DISCUSSION OF OBSERVATIONS 9 ANI 14

The deletion of data points 9 and 14 is supported in this discuadion. -

Observation 14 represents a crew commanded by an officer. Since AFQT scores
do not exist for officers, the mean TC AFQT score of the Blue crews was
substituted for the officer scores. Therefore, exact placement of this

observation cannot be made. Additionally, the extremely poor performance of
the tank (all misses were "short-line") creates suspicion that the tank had
some undetected mechanical error or had been improperly zeroed. Of course,

'the observation may -be valid and, if it is, could say a lot about the
proficiency of Blue officer tank commanders. In fact, none of the Blue

officer crews excelled in the competition. Therefore, factors may be at
work among officer performance that are not apparent in the other

observations. The moat appealing consideration is that the officp-r's were
relatively young and inexperienced, although age was found to be an

insignificant factor. For these reasons, observation 14 was considered to
be atypical.

Observation 9 is the opposite case. This individual represented an NCO
whose AFQT was a low 3B. Additionally, his gunner had a low AFQT. It was
interesting to read in the CAT team captain's after action report, that he
observed a relationship between CT score and performance in training (see
appendix F). He noted that, with one exception, TC with a low G', score had
less interest in, motivation for and grasp of the CAT gunnery requirementsthan their higher scoring counterparts. I suspect, but cannot prove, that

observation 9 was this TC and that he is atypical cf his AFQT percentile.
In a very small sample size, it is disadvantageous to include observations
that are atypical and could, therefore, produce erroneous analysis

conclusions. :'or these reasons, however, observation 9 was deleted from the
further analysis.

4A
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Table C-I. TC correlation matrix, 13 observations

afqt Mtoe platooe cN job pit p2, pt pet plot P pies

Ofit 13. 13. 13. 13. 13. 13. II. 13. 10. 10. It. it.
Wstte .00000 13. 13. 13. 13. 13. il. 13. 10. 10. it. I.
PltO .34995 A ".00000 13. 13. 13. 13. it. 13. 10. 10. 11. II.
C .4421 ".00000 .02021 13. 13. 13. It. 13. 10. 10. 13. it.
job 99.00000 99.0000 9.00000 99.00000 13. 13. I1. 13. 10. 10. 11. it.
pit 06 99.00000 .04.78 .30 99.00000 33. 11. 13. 10. 10. 11. 11.

.2r 047700 99.00000 .42131 .30705 ".00000 .4290 11. i1. 9. 9. 10. 10.
Pt .4&233 99.00000 .913 .39461 M9.0O00 .97079 .76411 13. 10. 10. I. 11.
Pat .42213 9.00000 .31442 .44905 99.00o0 .54504 .SL3W4 .56497 10. 10. 9. 8.
plot .3740 p9.00000 .23911 .44129 99.00000 .51 7n .516N .99026 10. B. 8.
PS -. 1 99.00000 -. 4495 .0492 99.00000 -. 21744 -. 41750 -. 32627 .257M .34591 iI. I1.
PIts -.46921 99.00000 -.44M5 .0693 99.OM0 -. 21744 -. 41750 -. 32627 .25786 .34591 1.00000 I1.
PIpit .44162 99.00000 .77M .260 99.00000 .016 .43644 .7803 .296 .202 -. 19541 -. 19541
p2r6 .1630Q 9 99.00000 .41237 .5 3 99.00000 .7W5 1.00000 .707 .947 .94976 99.oo00 99.00000
Ptah .49195 99.00000 .0235 .33277 99.00000 .67112 .33601 .82927 .J345 .92 -. 20795 -. 20795
stir .1435 99.000 0 -. 3215 .09473 99.00000 -. 2865 -. 268 -. 2345 .40701 .43902 .27041 .27041
GtOr -.04507 M.0 -.5M -.03M 99.000 -. 42211 -. 41526 -. 3729 -. 32170 -.36249 .1%91 .1%91
sioot -. 3723 99.00000 -. 34308 -.315 99.000 -. 43174 -. 38020 -. 43253 -. 14964 -. 21322 .44173 .44173
u*p .33440 99.00000 -.14819 .I009 99.000 -.P7797 -. 14544 -. 08937 .3546 .39100 .12074 .12074
a*ibt -. 4714 99.000 .12371 -. 24442 99.00000 -. 03010 -. 17177 -.13954 .12632 .1138 .32142 .32142
Muht -. 22t09 9.000m .03424 .10619 99.00000 -.0524 .14759 -.04543 .399 .33884 .054M .0548
PlItti .44094 99.00M .36710 .57405 99.000 .77229 .60224 .7594 .61214 .5759 .14008 .14009
P21tlk .4093 9.0000 .47372 .40177 99.00000 .5376 .000 .7069 .73007 .72428 -. 24976 -. 24976
tOtht .7690 99.00000 .45795 .48203 99.00000 .69528 .0403 .92033 .79061 .74301 -.27174 -. 27174
score .73899 9.00000 .A4079 .50441 99.000 .9911 .74451 .91114 .47913 .44348 -. 24268 -.242 8

IgideO scAtterVIots 1 12/10181 peft 4

Per16 p2r14 p114 stir otbr waot atXOP AIMbt Olt PlIt16 p21t16 tothit

a1t 33. 5. 13. 13. !3. 2r 13. 3 13. 13. 7. 13.
ntts. 13. 5. 13. 13. II. 1 13. 13. 13. 13. 7. 13.
platt. 13. S. 13. 13. I3. 1. 13. 13. 13. 13. 7. 13.
My 13. 5. 13. 13. 13. 14 13. .3. 13. 13. 7. 13.

ajo 13. 5. 13. 33. 1l. 13. 13. 13. 33. 13. 7. 13.
plr 13. S. 13. 13. U. 3. 13. Ill. 13. 13. 7. 13.
P2r it. 5. 31. II. It. II. II. It. iI. 11. 7. I1.
Pt 13. S. 13. 13. I1. 13. 13. 13. 13. 13. 7. 13.
eat 10. 3. 10. 10. 9. 30. 10. 10. 10. 10. 7. 0.
Plot 10. 3. 10. 10. 9. 30. 10. 30. 30. 10. 7. L0.
PS it. 4. i. 33. 10. 11. 1. i. i1. i. 7. 11.
pIes 13. 4. It. it. 10. It. it. It. I. i. 7. 11.
PIrlt 13. 5. 13. 13. II. 13. 13. 13. 13. 13. 7. 13.
P21 14 .2M236 5. 5. 5. 5. 5. 5. 5. 5. 5. 1. 5.
ptIl .91422 7739 13. 13. 1U. 13. 13. 13. 13. 13. 7. 13.
stir -. 1519 -.S12 -.1787 13. 11. 13. 13. 13. 13. 13. 7. 13.
tr -. 591 -. 20412 -. 47M .41254 It. .. It. 13. 13. I. 7. 11.
wst -. M311 -. 235 -. 50021 .47207 .7227 13. 13. 13. 13. 13. 7. 13.

- M .434 3.54297 .01135 .94399 .4370 .2452 13. 13. 13. 13. 7. 13.
-.37274 -.44"47 -.11112 -. 1930 -. 39M5 .20049 -. 2739 13. 13. 13. 7. 13.

must -. 300 -. 0430 -. 30367 .13424 .01171 .41477 .03994 .43W49 13. 13. 7. 13.
Pill14 .47574 .74922 .X09 -. 9645 -.11517 -. 17652 -. 12008 -.05= .1212l 13. 7. 13.
p21tI6 .4353 99.00000 .4560 .2357 -. 40426 -. 43M5 .293M -. 21046 .29707 .44136 7. 7.
totult .445 .AM 914 .70241 -. IM834 -.38123 -. 4520 .00733 -.*1579 -.04272 .75141 .763 13.
VCer .7743 .612.9 .79592 -. 1142 -. 4537 -.S964 .028 -. 2111W -. 24299 .702 .00617 .9182
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Table C-2. TC correlation matrix, 15 observations

NOT NA71ON FLATO11 J e PI P21 PT N1T PINT PS PIRS

NOT 15. 15. 15. 15. 15. 15. 13. 15. 12. 12. 13. 13.
NATION .m0000 15. 15. 15. 15. 15. 13. 15. 12. 12. 13. 13.
PLtA0 .33617 9.00M 15. IS. 15. 15. 13. 15. 12. 12. 13. 13.
Ot.371 99.00000 0. 15. 15. 15. 13. 15. 12. 12. 13. 13.
J42 99.0000 99.00000 99.00000 99.00O 15. 15. 13. 15. 12. 12. 13. 13.
PIR .451 99.00000 .49024 .42352 99.0000 15. 13. 15. 12. 12. 13. 13.
P3t .31517 99.0000 .42M55 .4003 99.0AD .49924 13. 13. I. II. 12. 12.
PT .54253 99.000 .4 .4 90000 .97610 .00162 15. 12. 12. 13. 13.
INKY .42370 99.00 .14%7 .22183 99.000 .4327 .6044 .44186 12. 12. 10. 10.
PINT .3M00 99.00000 .075,3 .19507 99.0000 .41760 .35132 .41297 .99141 12. 10. 10.
PS -. 4921 99.00000 -.51443 .16003 99.0W0 .0440 -. 13277 -. 02790 .13777 .19172 13. 13.
PIRS -. 41121 9.0000 -.51463 .1803 99.0=000 .0440 -. 13277 -. 02710 .13777 .19172 1.00000 13.
PIE14 .31W 99.00000 .6331 .36921 "9.0000 .11831 .501 .77127 .12290 .11377 -. 02095 -. 02095
P21l .407M 99. 000 1467 .705 99.00 .I 1.0000 .90511 .42MJ0 .29471 .29277 .227
P124 .40756 99.00000 .35 .42W,0 99.00000 .15122 .61371 .82011 .19728 .17090 -. 02205 -. 02205

TR .13274 99.00000 -. 26318 .1420 99.00000 -. 19445 -. 17310 -.19959 .14279 .1400 .28212 .28212
I"r -. 03499 99.000 -. 0911 -. 06700 99.000 -. 39129 -.409M -. 349114 -. 33410 -.35090 .14040 .14040
INDY -. 201 99.000 0 -019582 -.41517 99.000 -.54123 -.50740 -. 54833 -.0339 -. 1215 .14686 .14686

NUO .03091 99.t00000 -. 14701 .11605 99.00000 .02921 -. 01742 .0254 .19993 .210 0 .20295 .20285
I147 -.36"15 99.0000 -. 01763 -.2954 99.0000 .02072 -.17545 -. 06927 .29791 .2M4 .27454 .27454
NURl -.2444 99.00000 -. 12474 .0707 99.00000 .07006 .16977 .0457 .49217 .45069 .14719 .14719
PILT16 .35374 99.00000 .05346 .46148 99.0000 .7M10 .46 .78491 .9323 .57649 .31424 .31424
P2LT16 .40492 99.00000 .44474 .41799 99000 .60747 .O000 .73761 .7212 .76233 -. 13241 -. 13241
OThIT .60100 99.00000 .37422 .53925 99.00000 .9154 .8313 .9M707 .53731 .49083 .04043 .04043

.115 99.000 .31216 .5149 99.0000 .92119 .60431 .M236 .46913 .45173 .04643 .04643
IGInD2E SUTTWLOTS 1 12/15/81 N% 4

PIRI6 P21116 PT16 NIl TIR INT lUOP INT 11181 PILT16 P2016 TOTHIT

AF OT 15. 7. 15. 15. 13. 15. 15. 15. 15. 5. 8. 15.
NTIN 15. 7. 15. is. 13. 15. 15. 15. 15. 15. 6. 15.
P1AT5N 15. 7. 15. 15. 13. 15. 15. 15. 15. 15. 8. 15.35ldI. 7. 15. 15. 13. 15. 15. is. 15. is. 8. 15.
JoB 15. 7. 15. 15. 13. 15. 15. 15. 15. 15. 6. 1!.
PIE 15. 7. 15. 15. 13. 15. 15. 15. 15. 15. . 15.
ra 13. 7. 13. 33. 13. 13. 13. 13. 13. 13. .. 13.PT 15. 7. 15. 15. 13. 15. 15. 15. 15. 15. 6. 15.

3?. 5. 32. 12. if. 12. 12. 12. 12. 12. 8. 12.
PT 12. 5. 12. 12. II. 12. 12. 12. 32. 12. 8. 12.PS 13. 6. 13. 13. 2. 3. 13. 13. 13. 13. 6. 13.
PIS 13. . 13. 13. 12. 13. 13. 13. 13. 13. . 13.
PIR6 15. 7. 15. 15. 13. 15. 15. 15. 15. i.. 8. 15.
P314 .6603 7. 7. 7. 7. 7. 7. 7. 7. 7. 2. 7.PT16 .90637 .111963 15. 15. 13. 15. 15. 15. 15. 1 . 15.
I-M -.06344 -.27347 -.06139 15. 13. 15. 15. 15. 15. 15. 8. 15.

NIP -.40491 -. 20554 -. 45739 .58378 13. 13. 13. 13. 13. 13. 8. 13.
--141 .1125 -.56916 -.59006 .3292 .67043 15. 15. 15. 15. 15. S. 15.

MlAZP .1424 -.1376 .11529 93610 .3950 .10678 15. 15. 15. 5. S. 15.RIT -. 2221 -.35311 -. 2003 -24493 -. 33613 .24719 -. 32134 15. 15. 15. . 15.
-1111 -. 29134 .01197 -. 24244 .10541 .00438 .30048 .0250 .68132 15. 15. 8. 15.PILTI4 .423= .6,43 .50355 -. 19195 -.33N9 -. 2060 -.05215 .14248 .32174 15. t 15.

P34 .45163 99.0 00 .47946 .14105 -. 42371 -. 51943 .24445 -. 04338 .41316 .53006 . 6.
T01hIT .- OW .86I9 .729 63 -. 07 64 -. 34 0 -4, 21 .12 0 -. 12412 . -. .7454 . "5" ,A.
5X .71618 .011191 .I0904 -. 09457 -. 40574 -.41"9 .12247 ".2093 -. 07740 .7252 .il|61 ,97209

C- 2



Table C-3. GR correlation matrix, 13 observations

afqt aisesf Plates CM,, job pit P2i Pt Mt plat PS PIes

Ait 13. 13. 13. 13. 13. 13. 11. 13. 10. 10. 11. 11.
MtisS 09.00M 13. 13. 13. 13. 13. 11. 13. 10. 10. 11. 11.
etes .04404 99.0 C.0 13. 13. 13. 13. 11. 13. 10. 10. 11. 11.
te .15971 99.00000 .02021 13. 13. 13. 11. 13. 10. 10. 11. 11.
job ".00000 .0000 99.00000 99.00000 13.3. 13. it. . 10. 10. 11. 11.
Plr .1835 99.00000 .806 .37230 99.VM 00 13. 11. 13. 10. 10. 11. 11.
p2 -.215 9.00000 .42131 .30705 99.00000 .42909 11. 1I. 9. 9. 10. 10.
Pt .14107 99.M0O0 .8132 .39441 99.00000 .97079 .74411 13. 10. 30. I1. 11.

t.0023 99.000 .31442 .4905 99.000 0 .564 .7K424 .56497 10. 10. 8. 9.
Pat .02640 99.00000 .23911 .46129 99.00000 .51522 .7J790 .5=4t2 .9902A 10. . 8.
Ps .50727 ".000 -. 46965 .0932 99.00000 -. 21744 -. 41750 -. 32627 .25796 .34591 1. it.
pit .50727 99.0000 -. 465 .09312 99.00000 -. 21744 -. 41750 -. 32627 .25786 .34591 1.00000 31.
pIr14 .06846 99.00000 7117 .2i0 99.00000 .4016 .43644 .7703 .2598 .26062 -. 9541 -. 19541
p2r16 -. 396 99.00M .41237 .5I33 99.000 .765 1.00000 .35707 .9347 .06974 9.0000 99.00000
pt34 .04W9 99.00 0 02 .33277 99.0OO00 .7112 .53601 .A2927 .34365 .32292 -.20795 -. 20795
§ti3 .1097 9.00000 -. 32856 .09473 99.00000 -. 26% -. 264 -. 2M215 .407i1 .402 .27041 .27043
StO? -. 07437 99.00000 -. WM755 -. 0340 99.000 -. 4221 -. 4152 -.37209 -. 3270 -. 36249 .19%91 .19491
ezet .13%2 99.00W 0 -. 34308 -. 3015 99.00000 -. 43174 -.3020 -. 4323 -.14994 -. 21322 .44173 .44173
Sp .709 99.00000 -. 16819 .10093 99.00000 -.07797 -. 14544 -.0A9M7 .354W4 .39100 .12074 .12074

mAt .27533 99.0M00 .12371 -. 24442 99.00000 -.03030 -. 17177 -.33954 .12 .11 1 .32142 .32142
mot .0545 9.00000 .0244 .10619 99.00000 -.0M524 . IM -.0W13 .39965 .33164 .0564 .eA8
P11tI4 .1541 9.0000 .36710 .57405 99.00000 .77229 .60226 .75694 .61214 .57759 .140 .14006
p21t14 .05493 99.00000 .47372 .40177 99.00000 .53676 1.00000 .70496 .7507 72 -. 24976 -. 24976
totlit .11318 99.00000 .6735 .43201 9.00000 .69529 .60403 .92033 .71691 .74301 -. 27174 -. 27174
Scop# .1543 99.000 .66078 .50441 9M.00000 .39911 .74651 .91116 .47913 .46M6 -. 24268 -. 24246

leadeo UatttrPlets 1 1211411 pt 4

2d matrix identical to table C-1.
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Table C-4. LR correlation matrix, 13 observations

"ft mtis elatm Cft. j46 ,1r p2r ft Pat plot PS pits

aft1. 1. 13. 13. 13. 13. it. 13. 10. 10. It. it.
rats" 9.00000 ' 13. 13. 13. 13. 13. it. 13. to. 10. 1: 11.
plat"$ .1902 9.0000 3 13. 13. 13. 11. 13. 10. 10. It. 11.
Me. -. ZM4 M900000 .02021 13. 13. 13. it. 13. 10. 10. 1. it.

996 .00000 "9.0m0 9.0ow0 99.000 13. 13. 11. 13. 10. 10. I. it.
Pir -.01497 "9.00000 Wh71 .37280 "9.0000C) 13. 11. 13 10. 10t1. I).

p~ 99.00000"A .0~31 .30 jj iM .4 it i. 9.1.j0
pt -.04757 99.00000 .11432 .3944 99.00 .97 .7641 1 3 10 t. 10 1..

Pat11 -. 314W "9.00000 .432 .4117 9.0500M .5M7 1.00000 .7499 97 .9.474 297
tplat -. 39745 "9.00M .2"701 .49209 9.0000 .85= .763 .516n .7091. 749 77 .77

cr. -.12343 ".00000 -. 4M0 .506M1 ".4W00 -. 29174 5 914.71 644 .44 .44
Mrss --41750iet 1.W .2214/S pee 4t t

_'2W 'W -44 mAtri idnalO to274 table5 C-i7.2% .59 0M I.

lr *"AJIM .6 C.4000.0&AM 7 2M U .94 .9A



APnExDiX D

ASSUMPTIONS USED IN THE COMBAT SIMULATION

This appendix describes the combat conditions assumed to exist during the

uimulatio . Almost all of the assumptions/conditions have been incorporated
into the model so that they say be easily changed or modified. Therefore,
the effect of these assuptions/conditions can be tested.

The Blue tank platoon is assumed to occupy its assigned general defensive

position (GDP). The position is prepared with several hull defilade firing
points for each tank. All Blue engagements take place from hull def.!Ade
-positions. Each tank carries a basic load of 60 Armor Piercing fin
Stabilized Discarding Sabot (APFSDS) rounds. All weapon systems are

funct ioning to specifications. Visibility exists t o 2,000 meters.

Engagement sequences begin at 2,000 a for both Red and Blue forces. Terrain
is considered typical of that in the Fulda Gap region of the West Germ. ,

border,

Tank Sun fire and Rod anti-tank (AT) missiles are the only weagons

simulated. The Blue plateon has no infantry support nor any TO AT
nisales. ed ZMP 73 = gun, Blue .50 cal M85 machine Sun, small arms end

artillery fire are not simulated. Once Red vehicles close within 500 v.etors

of the Blue position, they are terminated from the model as having succiedsd
in assaulting the position.

4The Blue platoon is confronted with a major Red breakthrough attempt.

Reconnaissance forces are ignored. The Red battalion is configuved to be
attacking with two BMP companies in the 1st echelon. Each coupany is
proceeded by a platoon of four attached Red main battle tanks. The 2nd
echelon is comprised of the 3rd BM company with attached tank platoon. Two

ZSU-23/4's are attached. Two battalion command vehicles and the tank

company comander comprise the command group. The entire attacking force

consists of 13 MBT's, 30 IM's, 2 ZSU-23/24's, and 2 battalion command

vehicles for a total of 47 AFV's (Armored Fighting Vehicles).

The initial rate of advance of che Red battalion is 12 km/hr. This rate

slows down as the unit closes On the Blue position. At 1,500 a the rte is
8 km/hr and at 1,000 meters becoss 4.8 km/hr. At any given time, the Red
force is considered to be comprised of 50 percent moving targets. However,

all Red engagements are fired from the halt. The Red are assumed to hive a
.6 probability of acquiring a Blue tank ONCE it has fired its main gun.

.4 Engagements occur every 100 metors, That is, every 100 meters beginning at

2,000 meters, each led vehicle is potentially engaged and, as wall, has the

opportunity to engage a Blue tank. If, however, a lad tank is not engaged

within 20 seconds after acquisition, it automatically moves to the next 100
meter interval.
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Each Blue tank will fire a maximm of three rounds/target. If.a IM rget
] is hit on the lat, 2nd or 3d Rd, the Slue tank imdiately relays to another

Red target. If all rounds mies, the lue tank ends the engagement of the
Red target and proceeds to the next Red target. The Ud vehicle advances to
the next 100 seter interval where it is again placed in jeopardy. Rovever,

- at each 100 meter interval it also has the opportunity to fire at the Blue
tanks .. . . .- . .-

A blue tanks are exposed for only the "X" seconds and are then made
unavailable for "Y" seconds. The heavy end light sections are initially
staggered so that some portion of the platoon is always ensgaging. Slue
priority is given to the closest Red MDT or ZSU-23/4. If no IT -or ZSU is
available, BP'e will be engaged.

1}
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APPENDIX E

$A7TLE SIM GPSS CODE
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5710 .TP/T7. /S.TY. TYIS.Y

tK TST FUNCTION PHI. D4 IWRNTAE E'EWEE ADVAiNO INL t.TA TA~cET

61 0--/5,0/7.5007
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COREL rUNCTION P144.1D5 AS.IONE FACILITIES TV STORAGES

CHAIN FUNC.!ICON PH4. D5 AS.SIONS. FACILITIES TO 1)Ml*, CHAINS

THEN. FUNCTION PHI,C3 PROBAB4ILITY OF SOVIET ENG.AGING LIS TANK.~

7. SPI4 FUNCTION Pt4IC4
0'. 47/150,235/375. 3SO/$C'0.57;3

EW#PSG FUNCTION PHI.C4 PROBABILITY OF DMP ENGAGING US TANW
(vQ50/ 120. 975/.75. '~/SX

TOF FUNCTION PHI.C4 TIMlE OF FLIGHT FOR~ SEA(CGC MISSLE

PHSAG, FUNCTION PHIC4
Cle 2'5/15V. :96f j7'-* 297/3uO.0 179

- RELAY FUNCTION PH1 .C:4 TIME REQUIR~ED TO R'VLAY FROM TARGET TO TARGET

B'ALK. FUNCTION PH DL5 ASSIGNS [sALK XAL. I0 L'uIlkr-CT Uf'-.LR CHIAIN

a [ASIC LOAD OF AMMO PER UM TANK*

INITIAL XHI-XltIS.60
INITIAL XFI-XF4.O)

* GENERATION LIF ;;.OVIET MR DATTALION REINIORCEL

I S a
Iv~ "" -NERATE S,.4..,l I1ST COMIANY 7-462
11it A'-- .I ON 1.0s.FiI ASSIGNS INIlliL RAW.:E

112 A ;.-I I N j.I.FPH TEl TYPC (I/TA.2)
I -: A' I ON I Z, 4C.Pil L.1SC LOeAD OFI AMMO (40' RDS-TANK)
11 4 Ou .1' N TANK PLACES TAr~l.T I N *ri.1u, , I ANK*

71 :rL IT I.BATL- CNTRPART GOEIS 10 SVI TNI;: L'CdJNTERFIRE SEGMENT
II iNj.FER BEATL aENTElR THL Li*vrLL

117
I . ~ * -t.NL RATI CON OF -- LiMI COIMPANIES

I..:' LE4EFRAIE 5. 4,90 v20,. 2 COIPAN1 I LII.

M$1L.N .rNi.pH
I.,os;- N 3.2.PH TOT TYPL(../EgMl'

At-S I. G4$N 1294,PH ASSIGNS E)A$1'.I. LOAD '.'r H'MI.1.L$ (4-L4MP)
Jcl 1r1 ['lP
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1...SPLIT I i BATL3 C NTRPAkT &01$S TOm LIIF* t mLUN1ERF IRE~ .EGtEN7
TRANSFER POATL

I GENERATE ADA SECTION OF 2 ZSU/2-4$

11GENERATE ov120,291 2 7SU/2Z;-4
IASSIGN I9,PH
1:-:ASSIGN 2.,FNI*PH

1-4 #VZ;I ON ;393PH TLT TYPE 13/Z,>U)
JOIN DifP

I TRANSFER BDATL
1...7

1:. GENERAT ION OF TANW CO CMND TAWK

GENERATE 9.12091vI CO0 CNHD TAM.
14t ASSIGN -1,O,PI4

k ASSIGN '-.::.PH STA TOT MODE
L 4'. ASSIGN 3;.4. Pii Tc.T TYPE (4/CMND VCiILC'

JOIN TANK
TkANSFER ,BATL

14,..
1-; GENLRAT ION OF ON C:MNLI VEHICLES

14, GENERATE .. 1.20,20 L N C MND VCHto

1'44 TfiNSFEN4 UATL

1% ENERATION OF LAST T-6.2 FLT

C.Lr4kATE t . 4. .90(. 4. 1 L4A.T T-1-' It'T

.4 1 6N .rNI.F'H
A~.- LON I Ior

1'u 12. 40:'.
1... .cl I ti TAN I

1. 4 ts.FtJ I r~T 1. 1ATL2

6LEcRATION OF 3RD' BlIP COMPANY

-,GENERATE 5.4.420.10.2 LAST L'Mr* COPANY

Ali. I GN .o.ri
'. % A -%.I N ::. 1P H

17'- %, 1 N IZ 4,r1

IX. * SIMULATIO'N CiF DIRECT rIAL TANM. UXIA LA(.cmrt4T!$ L'Y '..I (1fiCC'.

* - bATL Ac.% I CN 7. :PH INe.riLmENri. JPIBLJ' k.il I.I.*. I 11c.L' vcr rARGET
TRAN r:CR *FN&AC'.!.*M 1Q41-L NG. A0.,0114:H T5AI(':.T"

ENO, TRANSFER .Ft$ENGMT.tt1.'.LL LNfC.At!L 7.11cs..T"
- SEL SELECT MIN 4PHI.1.!,..'! Qo:LL I III.N'j TAM.

I ... C'EUE P1 14 ENICk' IIN'.~. IANI,.-. I.LtLtL

* ASSIGN sa:NSCHI4AN.Pi

C NcIAGEMENT DEC ISIO'N. DY EACH TAMI. (PINE& rC'LL'WI1 1:f



1.. * ACTUAL Et41GAm.i MLNT ]:g.LILtE.

IMA(il. L~pI- DALK' PROGRAM. SEE SEGIMENT "REMAIND'ER COr BALK P
V'4 SW I T 1,AMA

1EXAMINE TANI..EMPI IS TARGET IN TANK GROUV'
LINI PH4,IPH.TNII PLACE TARGEtT ON TANW TA116ET CHAIN. IF YES

1 1,7 SMPPI L INI. P*H'-. IPH, TN:.I r'LA':E TARGET ON BIF TAP'.I-T cHAmIN.I NO
1.). TNI.1 6I IZE 11114 NurE: HAN6E IS THC o.*HLRINO PARAMcrEI
1 D!"ARI P-H4

IN#; PARAIIE-rER.
:-HT TRAN.. ruk tN. TGT Y L.LIERPIIN(. TARGET TYr*L.

-TVPI TIArJLl FN.MrTTI IF TOT IS MOVING Oft STATIONARY
'ETAI TRANILi% .FN4I-1, Ft. IIT1 I III FOR '-;TA TuT
MICiV I TRA.NAC f .N01411* t. LD I II T I - P14 FOR MOV ii:.:
IIITI RLLUA L 11114 TOT HIT AND .EsTR.OYLL'

S.AVLV.I' ICl- 1 14i. XII I(ELi.ICE FINING TAN, rAMIIO FY OjNE RDJ
ALeVoIN0.. 1 NINELAY I'ELAf' GN TO NEXT 1(ui.l-LI
LINL I PI14. rN I..Ac .. wr ULINK# Ca..l TANI IF AVAILADLE
Pk I: FRli II Y I'R. VUrFLN HO L NLINKING XAC

-TEI.;r LE rll .;. _. TLf I TEST FOR DtlP ORt t(.:
.. IITI(.AN"d LN .MICIF; WAIT FC44 CNTRIAkl INiNlm AT V:, TAWS:.

bm IJIJL I N IW..- -TNI, C. A 1 NLINK IMI IF Tr"N 1b*.r AVAILAEiLL
mwk-i.~ rN FRk. WFIFEC

MT : 1k MATCti MTCH5 WAIT roR COUNTLRF'ART MAlOBI ITCH5
T E R11 TEI(MINATE TERMINATE CMNU~ VLII*. IF HIT

.A I TrP _- TRAN,,FLR FN.MTST.! LETERtMINE Ir TAkoAi i. l 'v VCCS7 ~.A
.1 TA2TN.rs..t Erk FpN9r*Ir...rcLb,.HeTTZ pi roue. r,..;

MC'VI: Tti . I EN .FN *F'4M:. RL L 9H 172 " rii rco ruiv it.l
HIT2 RLLLA",C PH4 844P HIT AND DE':-TR0Y(CIv

Sk.iEW.LLIE FrH4-. 1, XHA RLL'SXE VIRINGp IlAN?. fntlw Loy 3 kOLIND
AU.VW I.L I-NII(ELAY
UL- 14 F'144 I TPA I I i I,.-ALI * .MPP4

% .*ILr LL tl1:. .I ri
- -. Ti%.4N*:F Lfrt .1"MT. I

LL.- EBmP4 LINL I N I't M. 7 N:I. I AL 1.

TI>. r LE 1 '1:.' . 1. i
:1 MT1CI7 MAT~CH1 MToH7

I ERZ. ILlMINATE

lit. LLI '.AVEVALLIE I 'H4-. 1. I * llREmCE AitIA tI:Y (NE
-~~~ u G~. N ~ .NH.?*Plf IVALLIAr f L''I 11 I 1Mi
-ALIVANC E rvwl RELOADI

TV -*-i:T E F*H...NXT TCST FORI MOVIN6 TOh(..LT
-A-. I ;LGr 1e.F-If'.l-I ADD RANGE 10. novtMr WILL RNL~In;

*lixT TEST L VH7 .. H D*Al ES IS TANI, riE- Ltt-A-.I
kiLLEASC F114 IF NO.RELEA*-.E friws. isuit
AD'VANC E FNSRELAY RELAY TO. NLXT Tlrw-r

- . t'~~~ULINK: VH4. TNI.1 1 I'4%CI .. ELmP,2 IA4LIN. TAM. TAI.9..-L I I
Fr IOR I TY PR.&UFFLN

... 9TRAINSFER *MTCH1 ADVANCE I..' TIWt. N~xr tIt4G RANGE
bu7i .~UNLI. I I, -t5. T NV 1. I. * ACi 1,LNLINI. wip rAr....L r

-PRIORITY PR. BvrFcU f
l iIti.t TCST LE PH3..Ativ
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M MCNK. MATC~H mTcfii:
.. L ASS.IGN 10o F N$RNGE. PH 11VAL.LIATL RATE (IF AIA

-. S I Ol~N I+' Plitt). PH II 1'A,1TEI RANOE PAkArITIJI
- -ADiWNC C 141 co : iLlVANCC1 TI ML
- TL'.T GL IIl I 1 750, DA I L Ila.kCIr tRjACI IL.' Cu I *('Jim)I M12TLRS.
*.TEL.T LE P*::, . R' ;-

*MT H' MATCH MYClH'. t:MI" :*. (ANt TANKS. WAIlT roi.c CNTUPAF(
- TEN.' TLRMINIATE

-s - HEMAIINDIER OiF E.ALI2 FRC*tRAM

-AAA ADVANCE ::o 1A'uI' WAuIT* ', .L:'lN[1'r. TO DiE E2NGAGEDi
TRANSFER FN. DALK It NOT LNoi:.rxL Tiv~crr IGuES TO: USER CHA

.LbL, UNL INK PH4, MTCH I, I, PI
-PRIOITY PR .BUJFFER(

TERMINATE
CCC UNL I NK PH5.TITCHIv,8PI

PRICORITY FPR,EurFER

TERMINATE

itEXPOS~E F IRING' TANK FORI OINLY I X SECONDEZ.

C OUNT CENERAIC , .5 C.ENERATC 5 (CIrJTI'cCIL X(W' 'I-.
Ai.SIN I.NSCOUNT.PH
FLINAVAIL PIAI. C Co ...,. RE.MTCH1 INITIALLY ALL Of,. TANI:', UNAVAIL

*TE.-T LE P'HIl, *ZZZ TEST FOR TAN :1 4
RET .#fiViNCL I (. FNSEX L.XfC'CE TANI -L. I ~:

SFA'VA I L P141
xxx LA'TE FV Fli i

AL'VANC E Z0I, 3 REMA IN C2XI*0:r2LL,
4 rFLIN.VA IL PfIL, CC', . .. RE.MTC.H1 60 INTO till'o : CANNOiT F IRE

ADV"ANC L2 46.4 IkLNp I I4 fIILit ifN
6.AIE L'. Fil. XXY 1. ILI I I * I.II1'L_ 1-I;. TANK. NOT HIT
TERMINATE

XXY F.tV I I. PH-lI
I ~NNSFEIR IXXX

ZZZ i.EIVANC E 20, FN$EXF' ILLAY EXF" AI.LK O:F Tisi.*;. 4 Z& 5.
ri[i, .N'J Ek RL

A MMLIN IT I ON COCNTROIL Fr LIS TANI.

5 COiLIN L.ENERATE ,.5

TE,,;T E XH&FHIi(i
- -FLNAVAIL FPHI .RE.MTCHI . ... RE. MrCiI I

LOGi:IC S PI
TERMINATE

* RETURN FINE t$ECTION 14Y $O-CV1ET MAIN LATILE IANtcE.

bATL2' TEST E rii) I . L.ATL ~ IS f~ IRINfO Viii A fAi (tic FJmi-
:-.ELECT FV 4FIh. . ... F. CX ITI -..rLCCi FIR":.T AVAII.I.I'LI 1.1'. TANI

ASSICGN ..rN$CCtfREL.FHI
- .- CUEUE PHS

ENTER P11t5
-. DCEPART 1,1115
* ~TRANSFER .4. C OI tf.2.T AcCClIr4L..IkiL dij:.'.TLC. TRANSFER .FN$THENG.o7.0NTU,S~IIIT EMt_*A..L'z TANI.12T'
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17 ~ 4IET C F, 'L N'.AC L CONO A( r, I ML I C'II I4OV INi's TANI'

LNAIADVANcE 1 LO~ S10I ALME LIF' Tit701 1111% TAY C.

ADVANC E 17 RCLOAFJ
*CATE I V PH4, CCNTLI IS. TAIROET t-TILLE I'Xle":'.t:i'
TkANSFER *FNs- FH F I k I s I T YLS. F INIZ 2NDI ROU1LND

UISMI Y LEAVC PH5 US TANI: HIT

*.*FLINAViill VH4 UL:; 7ANI., *~r OUT 01'v £e'I I
L'ICS PH4 14CT CORq.CT LOI:.Ii'.W CI

YRiN:.I'ER *MTC H.
.1 i CNTU LEAVE PH5

--- NEXT TEST LE PH12*OvMTCH:' IS SOVIET 0OUT OF AMMC' YiS: TERMINATE
TRANSFER oMTCH9

tITCH2 TEST E P142: v1I OTH ER IS XAC: A TAN147, NC': iO Tc' OTHC:R
-.- GATE M MTCH5 oCHCI.IC HIAS CNTRPART DLLN H'IT71

TRANSFER *MTC.H5 IF YES o TO MTCHlt (tNI, LINK-ULI,
*OTHER tZATC M MTCeI7,CH0l.2 SAME SEi':IJLNC[7 F'Mi 611i"

* -*-~TRAN,-.FER ,M7C.117
* CKZ GATE M MTCH9,MTCH$,. HAS CNTr(PART REAtCHLE' 500' METERS
.41I TtAN-.r ER m ~ rooe'
141 ~ TERM INAI E

4: MTCHS MATC i 1,17043 WAIT ON CNTRPAR(T IF IT H4AS NOT E'EEN HIT
,41ASSIG'N I,:,. FNsRNjE. PH ADVANCE WITH CUJNTERPART

ASSIG.N I +,PH 10. PH
ADVANCE PHi')
TEST CIE PHi 750', VAT.2

-_7TRANSFER v MTCH*)
TERMINATE

FIREI LEAVE F*H5

4EXITI TkA'NZI*ER *MT0:121

K .~~~ *TC.RA'.E .- 1'5

. CCUNIC.Rri~f B'Y SCOV1IET INTAtJTRY FER$C'NINLL. CARRM:.- (4RMU. WITH
- - ;A6.'I Al -. " MlI$..ILES.

DATL:: S.ELECT FV 4PIt,.F.C '

SRA N.r E R .4. ENLGc. L:MC-EN L'CI.S L:MF i;'.PI:1~e'
bMtj I NA'N '~L N$BMI " Co* ENiE C., *SGC-I I T DCJL -. Ell' FNGA''.. ifit. L '
4,0H IT 1LZ.T E F112, -, LN.-Ai 1.. U:MI' r:VINC'~ 11 Yt0. O' I0 LNIGA:

REIViANCL~ 7I 4 TRANsrER *TCF
LNC.A:. AEIVANC E 15 ~ LONG ALCU I 1 I st 1 ML
TOF ADVANCEC FINI:TCF TIMCE -IF IL.eI -':i Ar MI*Z;.L,[-

C-ATE FV TkN,:LNLILL IS -'.'1AL'
TI(ANSF ER .FN$rl IA':,, *...A':.eIT P1C rI AT M I.VAX II II

* ASIGN 12-, 1, PH RLII M1'SLC: L':'kiL LY 1.
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LEAVE pHs
TEzT LE PH I Z. CI.MTCH2
TRANZ-FLR IITCH*' SI ,11

SACItHT LEAVE p14 s NsI4I
AsI GN
rtlNAVAIL P144 U$. T ANK OUT OF ACT ION

LOGJIC S3 PH4
'TEST L.E PHI'wOsP1TCH2'
TKANSFER *MTC 149

ENCOC LEAVE PM.5
TCST LE P141:,O.MTCH-2
fRANSFER MIH9i

E.XIT- tRtNSFR ,MTCH2;

CPCNERATE 60
TERMIINATE I

401 CNEI
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APPENDIX F

OBSERVATIONS ON INTELLIGENCE AND EDUCATION LEVELS OF U.S. TANK COMMANDERS
AND GUNNERS VERSUS PERFORA!NCE MADE BY CAT 1981 TEAM LEADER DURING THE
TRAINING PERIOD JANUARY TO JUNE 1981 AND MAJOR GENERAL W. F. ULMER,
COM!ANDER, 3RD ARMORED DIVISION.

Comments by 1931 CAT Team Captain

Establishment of an Attack SOP for a CAT Battle Run:

After the first draft was developed, it was fielded to the NCO's for
comment/recommendation. The response was proportional to the
education/intelligence level of the NCO's. Those on the lower end of the
scale had no comments or recommendations, either because they did not
understand the concepts involved and did not want to publicize their lack of
knowledge, or (hopefully not), they just did not care enough to get
involved. This observation held true throughout the remainder of the
training. Recommendations for SOP changes came from the "smarter" crewmen.
These were the ones with enough perception to recognize shortcomings in our
plan and tell us how to improve upon the SOP. Additionally, it was obvious

throughout the training that those who understood the concepts involved and
assisted in the SOP development mastered it more quickly and used it more

effectively.

Boresight and Zero Procedures:

Again, the level of proficiency attained could be correlated to the
in~elligence/education levels of the tank commanders involved. We
repeatedly had problems with the same tank commanders making procedural
errors during the exercise. These tank commanders, again, were our less
educated/intelligent NCO's.

Conduct of Fire:

To accomplish this (conduct of fire) quickly and accurately requires keen
thought and decision making ability on the part of the tank commanders. We
had some tank commanders who could not handle this, especially under the 40
second time limit of target presentation imposed by the competition.

Conclusions:

I feel experience and intelligence are the primary prerequisites to train
soldiers to fight tanks effectively and to optimize the capability afforded
them by their sophisticated equipment. Based on the CAT experience, if I
have a choice between experience and low GT and inexperience and high G1
score, I would take the latter.
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A lack of education or lower intelligence scores can be 'overcome by a strong
desire to excel and self study coupled -with long hours of extra training to

make up for these shortcomings. We had one .TC who fell in that category and
he sacrificed and worked hard to overcome his deficiencies. In my

experience, he was the exception.* Rarely are these types motivated enough
to sacrifice to excel. Unfortunately, they generally tend to accept their

station and plod through. As systems become more complex, we must man them

with people who can not only learn "how" but have the ability to understand
"why."

*Underlining done by author.

COIHIENTS BY MAJOR GENERAL ULMER:

Intelligence more than anything else (seniority, experience, time in

service, crew stability) is the discriminator between good and outstanding

tank gunnery performance where multiple target engagements under the stress

of time are the primary concern. (I would be very reluctant to enter a crew

into the final training phase for CAT '83 where the combined GT score of TC

and gunner was less than 220).* Screening of individiual crewman for

intelligence, visual acquity, and hand-eye coordination should be the first

step in forming the CAT team.

*Recuires an average of MC II for the gunner and tank commander.
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